Invasive oral squamous cell carcinoma is often preceded by the presence of clinically identifiable premalignant changes of the oral mucosa, including white lesions. We conducted a cross-sectional, observational study to assess the clinicopathologic and epidemiologic aspects of chronic oral mucosal white lesions to determine the necessity of early biopsy in these cases. Our study population was made up of 77 patients-50 males and 27 females, aged 15 to 70 years (mean: 42.9)-who presented with white lesions persisting for at least 4 weeks. All but 3 patients underwent a biopsy; the 3 exceptions were diagnosed with smear-proven candidiasis. Patients with moderate or severe dysplasia underwent an excision biopsy. The buccal mucosa was the single most common site of white lesions, occurring in 15 patients (19.5%), although 21 patients (27.3%) exhibited a diffuse involvement of the oral mucosa. Of the 77 patients, 59 (76.6%) had concerning findings: premalignant lesions in 45 patients (58.4%) and malignant lesions in 14 (18.2%). Also, dysplasia was seen in 8 patients (10.4%), all of whom had premalignant lesions. Tobacco chewing (p = 0.008) and betel quid chewing (p = 0.029) were significantly associated with the development of premalignant and malignant lesions; a longer duration of tobacco chewing (≥10 yr) was significantly associated with a higher risk of malignant but not premalignant lesions (p = 0.031). Finally, illiteracy was a significant risk factor for prema-lignant and malignant lesions (p = 0.03). Our findings support the necessity of biopsy in every case. Early detection of oral carcinoma by biopsy of all oral white lesions would not only prevent patients from undergoing disfiguring surgery and chemoradiation, but it also would increase the 5-year survival rate.
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Introduction
Various conditions of the oral mucosa presenting with a morphologically similar whitish appearance have been grouped under the entity known as white lesions of the oral mucosa. Most of these lesions are harmless and do not require management beyond a definitive diagnosis and regular follow-up. However, a minority of these lesions are potentially dangerous if left untreated because they are part of a group of premalignant disorders that includes proliferative verrucous leukoplakia, lichen planus, oral submucosal fibrosis, and others. 1 Invasive oral squamous cell carcinoma is often preceded by clinically identifiable premalignant changes of the oral mucosa. Therefore, there is relevance to a study of chronic oral mucosal white lesions in terms of the early detection and prevention of oral carcinoma.
Although a significant number of patients attend otorhinolaryngology clinics with this kind of oral lesion, most of the scientific literature on this topic has been contributed by dentists and dermatologists. In this article, we describe our study to assess the clinicopathologic and epidemiologic aspects of this problem from an otorhinolaryngologic perspective as we evaluate the need for early biopsy in these cases.
Patients and methods
Our cross-sectional, hospital-based, observational study was carried out in the Department of Otorhinolaryngology at the R.G. Kar Medical College in Kolkata, India, over a period of 19 months. All patients who presented to the outpatient wing of the ENT department for evaluation of white lesions of the oral mucosa that had persisted for at least 4 weeks were eligible for the study.
Our initial study population was made up of 100 patients. Of these, 23 patients either did not provide informed consent or did not turn up for biopsy, and they were dropped from the study. Thus, our final study population was made up of 77 patients-50 males and 27 females, aged 15 to 70 years (mean: 42.9).
In addition to demographic data, we compiled information on each patient's history, physical examination, and laboratory investigations:
• The history included personal details such as residence, occupation, education level, tobacco and betel quid chewing practices, alcohol consumption, as well as clinical parameters such as common symptoms, associated systemic illnesses, skin disease, etc.
• Examination of the oral cavity was carried out with a light source, tongue depressor, and dental mirror, followed by digital palpation of the lesion and neck nodes.
• Basic hematologic investigations included measurements of the hemoglobin level, total blood count, differential count, and fasting blood glucose, urea, and creatinine levels, along with serologic testing for hepatitis B virus, hepatitis C virus, HIV-1, and HIV-2. Finally, we performed a microscopic examination of a smear from the white lesions with a fungal stain on all patients.
Patient characteristics.
Most patients in our study-50 (64.9%)-lived in an urban area. In terms of occupation, 23 (29.9%) were manual laborers, 12 (15.6%) were businesspeople, 8 (10.4%) were skilled workers, and 4 (5.2%) were professionals. The remaining 30 patients (39.0%) were housewives, retired and unemployed persons, and students.
In all, 39 patients (50.6%) had a high school education, and 12 (15.6%) had some post-high-school training. Another 14 patients (18.2%) had only a primary school education, and 12 (15.6%) were illiterate.
Some 54 patients (70.1%) had a history of some form of tobacco, betel quid, or alcohol consumption; 20 patients (26.0%) engaged in more than one of these practices simultaneously. Tobacco chewing was the most common practice, engaged in by 29 patients (37.7% of the total study population); 26 (33.8%) smoked cigarettes, 15 (19.5%) drank alcohol, and 13 (16.9%) chewed betel quid.
Clinical characteristics. The most common symptoms were a burning sensation in 28 patients (36.4%), pain in 19 patients (24.7%), trismus in 16 patients (20.8%), and odynophagia 9 patients (11.7%); some patients had more than one symptom. A total of 18 patients (23.4%) were asymptomatic.
The most common sites of involvement were the buccal mucosa in 15 patients (19.5%), the tongue in 9 patients (11.7%), and the vestibule in another 9; other sites included the palate, retromolar trigone, and floor of the mouth. A total of 8 patients (10.4%) had multiple-site involvement, and 21 patients (27.3%) exhibited diffuse involvement to the extent that a definitive site could not be specified.
Among the various appearances of the white lesions, the most common were plaque in 22 patients (28.6%), diffuse pallor or a blanched appearance in 21 patients (27.3%), and ulceration in 17 patients (22.1%). Others included a patchy, stippled, reticular, or vesiculobullous appearance.
Basic serologic investigations revealed that 6 patients were diabetic, 1 had chronic renal failure, and 1 was immunocompromised by HIV infection.
Biopsy. All but 3 patients underwent an incision biopsy; the 3 exceptions were diagnosed with candidiasis, which was suspected clinically and confirmed by the results of a KOH smear. The biopsies were obtained with the patients under local anesthesia in the minor operating theater under strict aseptic conditions. Biopsy samples were collected from a margin of the white area and the adjacent normal-appearing mucosa. No patient experienced complications.
Two of the 74 patients who underwent a biopsy required a repeat biopsy because their first sample was inadequate. In another 2 patients, the initial histopathology showed features of severe dysplasia. Hence, for those 2 patients, a wide excision was carried out.
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Of the patients with premalignant lesions, 8 (10.4% of all patients) presented with dysplasia ( figure 2) , includ-a clinicoPatHoloGic and ePideMioloGic study of cHronic wHite lesions in tHe oral Mucosa ing 2 who had severe dysplasia. Associated cutaneous lesions of the scalp, truncal skin, palms, and soles were found in 9 of the 77 patients (11.7%).
Malignant lesions. Among the 14 patients with malignant lesions, 11 (14.3% of all patients) had squamous cell carcinoma, 2 (2.6%) had verrucous carcinoma, and 1 (1.3%) undifferentiated carcinoma Other lesions. Of the 6 patients with reactive lesions, 3 had a drug allergy, 2 had frictional keratosis, and 1 had a drug reaction with eosinophilia and systemic symptoms (DRESS). The 5 developmental lesions included leukoedema in 2 patients, Fordyce spots in 2, and dyskeratosis congenita in 1 ( figure 3 ). Of the 4 patients with infective lesions, candidiasis was diagnosed in 3 and a papilloma in 1. Finally, the 3 dermatologic lesions included pseudohyperplasia, pemphigus, and pemphigoid.
Risk factors. We found that the presence of premalignant and malignant lesions was significantly associated with tobacco chewing (p = 0.008) and betel quid chewing (p = 0.029) (table 1). We also found a significant association between the duration of tobacco chewing and malignancy, but not premalignancy; the risk was higher among those patients who had chewed tobacco for 10 years or more (p = 0.031) (table 2).
The incidence of premalignant and malignant lesions was significantly higher among the illiterate patients than the educated patients (p = 0.03).
Discussion
Chronic white lesions might be a harbinger of malignancy in the oral mucosa. It is known that many of these lesions are premalignant, but it is still unclear if every white lesion should be biopsied. Studies are needed to determine what proportions of white lesions are premalignant and malignant.
Also, since patterns of oral diseases vary considerably across geographic regions, region-specific epidemiologic studies are needed to assess the actual burden of white le-sions to plan for oral healthcare services in particular areas. 2, 3 Population-based studies of these lesions can best serve the need to determine their prevalence, distribution, and causal factors. However, population-based studies are difficult to carry out because they are expensive and time-consuming.
In our study population, the male-tofemale ratio was approximately 1.9:1, and the mean age was 42.9 years. In another study of oral mucosal lesions in India, Bhatnagar et al found that these lesions were most common among patients aged 40 to 44 years; however, they reported a male-to-female ratio of 3:1. 4 A similar finding was reported in another Indian study conducted by Suliman et al. 5 Several reasons might explain the male preponderance, the most likely of which is that males have a higher rate of tobacco consumption. Mathew et al made a similar finding in a study similar to ours carried out in a dental school in India. 6 Almost two-thirds of the patients in our study lived in an urban area. This may not reflect the actual situation in India as a whole, however, since the tertiary care center where the study was conducted is located in a very large metropolitan area.
In our study, the literate patients had a significantly lower risk of premalignant and malignant lesions (p = 0.03). Hashibe et al also found that higher education levels were associated with a lower risk of premalignant lesions. 7 They reported that patients of high socioeconomic status had a protective odds ratio for oral premalignant lesions that ranged from 0.6 to 0.7 after adjusting for age, sex, body mass index, tobacco chewing, smoking, alcohol consumption, and fruit and vegetable intake. The Global Adult Tobacco Survey for India, which was conducted by the International Institute for Population Sciences of Mumbai in 2009 and 2010, found that more than one-third of all adults in India used tobacco in some form. 8 The prevalence of tobacco use was 48% among males and 20% among females. According to the data we collected via interviews with individual patients, 70.1% of the patients in our study had a history of tobacco use. The fact that our study population included only patients who attended an ENT clinic in a large urban tertiary care center might explain the apparent disparity in the data between our study and the national survey; in India, tobacco use is higher in urban populations than it is in rural populations.
In our study, we found a significant association between the incidence of premalignant and malignant oral mucosal lesions and tobacco chewing (p = 0.008) and betel quid chewing (p = 0.029). In many of the studies carried out in India, female patients had a history of tobacco chewing, but none reported smoking or alcohol consumption. 8, 9 We noted similar findings in our study. In some other studies, 8 smoking was the most common form of tobacco use, but tobacco chewing was the most common practice in our series (37.7%).
In a study carried out in a dermatology clinic in India by Simi et al, trismus was present in 8% of patients. 9 In our study, the prevalence was much higher-20.8%. The difference can be explained by the fact that 27.3% of our patients were diagnosed with oral submucosal fibrosis, compared with only 6% of the patients in their study.
Among the 8 cases of (10.4%) dysplastic changes, 5 involved leukoplakia. Unlike our study, in which oral submucosal fibrosis was the most common diagnosis, Simi et al found that lichen planus (64%) was the most prevalent lesion. 9 However, the proportion of white lesions with dysplasia (8.9%) in the Simi study was comparable to that in our study.
During the assessment of any oral mucosal lesion, it is important to search for skin lesions and other mucosal involvement. A detailed history and systemic examination helped us diagnose diseases such as DRESS, discoid lupus erythematosus, and dyskeratosis congenita. Incision biopsy followed by histopathologic examination is the gold standard for the investigation of these lesions. Biopsy of oral mucosal lesions with local anesthesia is a minimally invasive procedure that can be done in the clinic or operating theater with minimal setup and without significant risk of complications.
Histopathology remains the most useful and essential investigation to detect premalignant lesions, to assess the severity of epithelial dysplasia, and to predict possible malignant transformation. 10 There are no fixed guidelines * The incidence of premalignant and malignant lesions was significantly higher among patients who chewed tobacco than among those who did not (Pearson χ2 = 7.054, df 1 , p = 0.008, Fisher exact test p = 0.011). † The incidence of premalignant and malignant lesions was significantly higher among patients who chewed betel quid than among those who did not (Pearson χ2 = 4.772, df 1 , p = 0.029; Fisher exact test p = 0.022. as to how much tissue should be obtained for biopsy or from which area it should be obtained in a large lesion. The common view is that biopsy should be taken from the edge of the lesion along with some adjacent normal-appearing mucosa. This is especially important when a biopsy is performed to exclude malignancy. As a general principle, a wedge of manageable size is desirable. Only a few of our patients required a repeat biopsy because the sample was inadequate. We have routinely taken photographs of all white lesions before biopsy. This is important for further reference and comparison.
In patients with moderate or severe dysplasia, we performed an excision biopsy with a wide margin. In one such patient, the excision biopsy specimen showed evidence of invasive malignancy in a few sections while other sections showed only moderate dysplasia. Such a situation is a dilemma for surgeons because it is possible to miss a malignancy if a biopsy is not taken from the dysplastic part of the lesion. At the same time, it is neither possible nor advisable to obtain an excision biopsy in all cases. When a pathology report identifies a lesion as a malignancy, the oncologic resection becomes difficult if the original lesion has already been removed.
Lesions that exhibited mild dysplasia in our study were kept under observation, and those with moderate or severe dysplasia were subjected to wide excision and repeat histopathology. The 1 lesion with severe dysplasia was found to be malignant after excision biopsy. Hence, a simple incision biopsy from a dysplastic lesion can miss a hidden focus of malignancy. To overcome this problem, a diagnostic adjunct may be used to guide clinicians to biopsy the site that is most likely to be associated with carcinoma in situ or invasive cancer. One such adjunct is staining the mucosa with toluidine blue. 11, 12 After a few drops of the stain are applied, the patient is asked to rinse his or her mouth. The biopsy should be focused on the area of greatest staining that does not fade and that cannot be wiped away. Toluidine blue does not interfere with the results of routine histopathologic examination, nor does it hamper computer-assisted cytologic screenings of brush biopsy samples.
Patients with premalignant lesions with or without dysplasia must be advised to regularly present for follow-up. A repeat biopsy may be warranted in cases of dysplasia. In malignant cases, emphasis must be placed on regular follow-up after the completion of treatment for the purpose of early detection of any recurrence or concurrent malignancy that might develop in other areas of the head and neck.
In conclusion, the high percentage of premalignant conditions (58.4%) and presence of dysplasia (10.4%) among white mucosal lesions in our study illustrates the necessity of obtaining a biopsy in every case. Moreover, frank malignancy also presented as a simple white lesion (18.2%). Therefore, it is important for clinicians to maintain a high index of suspicion and opt for early biopsy of white mucosal lesions of the oral cavity, especially if risk factors such as tobacco and betel quid chewing are present.
Mild dysplastic lesions should be watched under strict follow-up. In case of even a slight change in a lesion's clinical appearance, clinicians should not hesitate to obtain a repeat biopsy during the course of follow-up. Lesions that exhibit severe dysplasia must undergo an excision biopsy to rule out a hidden focus of malignancy. Thus, early detection of oral carcinoma will not only save patients from disfiguring surgery and chemoradiation, but it can increase the 5-year survival rate.
